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TC: B. FafauljBll
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SUBJECT: Radiation Réport on FAST/MUE
Part No. S5S4AC1l69DMOB (54AC169)
ce: R. Kolecki/f740.4
T. Miccolis
A. Sharma/f311l
Library/300.1 -
L. Cusick/740.4

A radiation evaluation was performed on 54AC169 (Bidirectional
Cocunter) to determine the total dose tolerance of these parts. A
brief summary of the test results is provided below. For
detailed information, refer to Tabkles I through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source, During the radiation testing, eight parts were
irradiated under bilas (see Figure 1 for bias configuration), and
twe parts were used as contreol samples. The total dose radiation
steps were 5, 10, 6 40 and 60 krads*. After 60 krads, parts
were annealed at +25 C for 168 hours. The irradiation was then
continued to 100 krads and to 140 kKrads (cumulative). The dose
rate was between 0.15 and 2.2 Krads/hour, depending on the total
dose level (see Table II for radiation schedule). After each
radiation exposure and annealing treatment, parts were
electrically tested according to the test conditions and the
specification limits** Jisted in Table ITIT. These tests included
five functional tests (three at 1.0MHz with VCC = 3.0V, 4.5V, and
5,5V and two at 10.0 MHz with vCC = 3.3V and 5.0V).

All ten parts passed initial (pre-rad) electrical tests. All
eight irradlated parts passed all electrical tests up to and
including the 40-krad irradiation., After the 60-krad
irradiation, two parts (SN 253 and 255) exceeded the maximum
specification limits of 160 wa for ICCL and ICCH with readings of
516 and 575 uA, respectively, for SN 255 and 185 and 231 uA for
SN 253. However, after annealing for 168 hours at 259¢, only one
part (SN 25%) exceeded the limits for ICCL and ICCH, with
readings of 267 and 301 uA, respectively. -After irradiation to
100 and 140 krads, four parts (SN 253, 255, 257 and 258) exceeded
the limits for ICCL and ICCH with readings {(after 14C krads)
varying from 2.0 to 6.8 ma.

*The term rads, as used in this document, means rads(silicon}.
**These are manufacturers’ non-irradiated data specificatien
limits., No post-irradiation limits wetre provided by the
manufacturer at the time these tests were performed.



After a final annealing at 100°C, none of the parts exhibited any
rebound effect.

All parts passed the five functional tests throughout all
irradiation and annealing steps.

Table IV provides a summary of the functional test results, as
well as the mean and standard deviation values for each parameter
after different irradiation exposures and annealing steps.

Any further details about this evaluation can be obtained upon
request. If you have any guestions, please call me at (301) 731-
8954.
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resulting from the application or use of the information.



Generic Part Number:

Part Nunmber:

FAST/MUE
Control Number:

Charge Number:
Manufacturer:
Lot Date Code:
Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Control Samples:

Part Function:
Part Technologyy:
Package Style:

Test Engineer:

TABLE I.

Part Information

54ACLl69

54AC169DMOB

6306

c24017

National Semiconducter Corp.
OZ2Z2BA

10

252, 253, 254, 255, 256, 257, 258,

250, 251
Bidirectional Counter
CMOS

lé-pin DIP

K. Kim

259



TABLE II. Radiation Schedule for 54AC169

EVENTS DATE

1) Initial Electrical Measurements 10/c7/92
2) 5 KRAD IRRADIATION (0,28 krads/hour) 10/07/92
POST-5 KRAD ELECTRICAI. MEASUREMENT 10/08/92
3) 10 KRAD IRRADIATION {(0.26 xrads/fhour} 10/08/92
POST-10 KRAD ELECTRICAL MEASUREMENT 10/09/9:2
4) 20 KRAD IRRADIATION (0.15-0.24 krads/hour#) 10/06/52
POST-20 KRAD ELECTRICAL MEASUREMENT 10/14/92
5} 40 ERAD IRRADIATION (1.18 KRADS/HOUR} 1o/15/92
PCST-40 KRAD ELECTRICAL MEASUREMENT 10/16/92
6) 60 KRAD ITRRADIATION (1.25 KRADS,/HOUR) 10/16/92
POST-60 KRAD ELECTRICAL MEASUREMENT 10/19 /92
7) 168 HOUR ANNEALING @25°C 10/19/92
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 1c/26/52
8) 100 KRAD IRRADIATION (2.1 KRADS/HOUR) 10/26/92
POQ3T-100 KRAD ELECTRICAL MEASUREMENT 106/27/92
S) 140 KRAD IRRADIATTION (2.22 KRADS/HOUR**) lo0/27792
POST-100 KRAD ELECTRICAL MEASUREMENT lo/28/92
10) 168 HOUR ANNFALING R100°C%%% 10/29/792
POST-168 HOUR ANNEAIL ELECTRICAL MEASUREMENT 11/05/92

ALL ELECTRICAY, MEASUREMENTS WERE PERFORMED AT 25°cC.

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.

*Due to a power outage, irradiation stopped after 20 hrs. at

15

krads/hr. After 37 hrs. of annealing at 25°C, irradiation

resumed for 23 hrs. at ,24 krads/hr.

**The originally scheduled step was the 100°C annealing at this

point. However, the parts erroneously received an additional 40
krads of radiation exposure.

***High temperature annealing is performed to accelerate leng
term time dependent effects (TDE}, namely, the "rebound" effect
due to the growth of interface states after the radiation
exposure. For more information on the need to perform this test,
refer to MIL-STD-883D, Metheod 1019, Para. 3.10.1.
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Table ITI {cont.). Electrical Characteristics of 54ACl69

B omf of o A Nk el e e ——— el e —— b Gt A ——— T S A e e —y - -

5 _ B wlrMu-ud AC TESTY PERFURMED DURIN( FuMCTInNnL TEST K4

I PARAMSFEX  YLL  VIL  VIA  AREQUENCY PINS LIMIVS AT -55C TO *+125C

1 FEEES oSS === === F AEZDEEZRE=Z= —_— = - - - - 1 F &

! Ts (Pn) 3.3V LUV 3.3V 10.0 MHu Pn -> CP > 7.0n5 (Min,)

E Th (Pn) 3.3¢% Uea¥ 3.3 10.0 Mhz CP =-» P > 2atins (Mipma?

IoTs (Gef, 3.3¥ 0.GY 3.3¥  10.0 MHz CEP_-> CP »>15.5n05 (Min.}

i Th CCEF_? 3adW WV J.3Y 0.0 MHE Cp CEP_ > Q.3n3 (Min,)

i Ts LCg7 .2 F.3% JL0Y 0 3,3V 19.0 MH=z CEY _ cP T13.5n5 {Minm.)

! Tn (CeTl: 3.5 U.d¥ 5.3V 104U MHZ LP™=> CET_ > 0.5n3 (Min.)

Y oTs (Po_) 5.5V ULUY  S5,35¥  1U.0 MHz v PE_-3 CP > E,5n5 (Min.)

i Tn «Pc_) 3.3V ULUY 3.2V 10,0 MH2 CP ™= PE_ > {.5n5 (Min.)

PoTa (o2 IL3Y WV 3.3V 1D0.0 MHZ Up_~» CP >13.0n5 {Min.)

£ Tn (Ul 5.3% 0.0V 3.3v 10,0 KMz CFP 1L > 0.5n3 (Min.)

L T (CP) 3.3V 0.0V 3.3V 10.0 MHz cn > 5.0n8 (Hin)

E GU/MUZGI AL TESTS PERFURMED OURING FUNCTIONGL TEST #53

! PARAMeTeH YOO VYIL ¥Id & FREMUENTY PINS LIHITS AT -5353C TO +1z:c--

! =====wz=z=c === === == ========l:l ==E= SRS RESESSSs=SuToEm—EnToTE

! s LPp) Sa¥ dag¥ 5,0V Mz Pn => CP > &.5n% {Min.,)

i Tn 4Fn’ SLUY a0V SuuV 1D.U Mhz CP => ™n F 24505 (Min, -

! Ta (Cck_J S.UY QeLY 3.0V 1U.Y MYz CEP_~> £P > Y$.0n3 {Min.)

b TnoacerD) 5.0V uabY  3ou¥ 10,0 Hiiz CP™=> CEP_ > 2.5n5 {Min.}

! Ts 4CET_J 5.UY Ul.UV  5.U¥  10.9 MHZ CET_~> CP > Pe5ny (Min.)

: Tn LCeT_2 TaU¥V daw¥  deuUV N0 BH2 P =» CET_ > £.5n3 (Minl)d

1 Ts \PL_) SLUY wlV SaJV¥ 10,0 Hia PL_-=> G > 62505 (Mina)

5 Tn (Pe_J 2LU¥ LUV a2 LY 10 Mnz CH™=> Pg_ F daudni (Mimud

bOTs AUG_d SLUY uLUY 3.V 10,0 MAr Yyd_-> CF > 9.Un3 (Min.)

toTh (Wul) SLUY ULu¥ o 2.uv V0.0 Mz CE =2 UL > dauni (Minad

{ Fu_(Cp) 5.0V 0uUY 3.0V 1040 MHz ep > 5.0RS (Min)
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| goEEsyaaT EX3 DEI === =o=-ms=z=s =m== —CESESorTCoCSsSoToORSssMaEs

P OYPLHT APESU) S.U¥ L0V 5.0¥ 3.0 sHz CP 4o QOn > 1.0n§ - € 12.0nS

' TPHLT (PE=U)™3.0Y 0.0V 5.0V «0 HHz CP to On > 1.0n3 - » < 13.0nS$

TOIPLHE APEST) 2.UY ULOY 5.0V 1.0 #Mz L7 te On > 1.0n3 - < 12.005%

i TrHLZ (PE=1) 3.0V 0,0V 5.0V T.0 HHz CP tn in > T«0n5 »r <€ 13,005

i TeLAS S.UV 0.0V 5.U¥ 1.0 MHz T8 1o TC > 1.0n5 » < 14.0nS

I oTPHL3 5.0V 0.0V S0V 1.0 MMz CP te TC > 1.Un5  » € 1&.0nS

[ TPLi4 5.0¥ U.OV 5,0V 1.0 #Hz  CET_ to IC > 1.0n3  » € 13.0n$

b TenLs 2.Uv 0.0V 3.0y 1.0 MHz  CE87_ te TC > 1.Gns -, < 11.0n8

i TPLHS S.U¥ U.0¢ 5.0¢¥ 1.0 HHz g, to TC > 1.0n3 » < 13.0nS

i TeRLa 3.0 0.0V S.UYV 1.0 MHZ upT te TC > 1.0n%  » < 12.0n%
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TABLEIV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing for 54AC169 1/

Total Dose Exposure (TDE) (krada] Anneal TDE {krads) Anneal
Initlal 10 20 0 | 60 | 168 hrs| 100 140/4 | 168 hrs.
Spec., Lim, /2 : @25°C @1ig°cC
Parameters min max [mean sd mea sd |mean sd mean s5d
FUNC1, 1 MHz, 3.0 v 55 CRASRE
FUNC2, 1 MHz, 4.5 v :
FUNC3, 1 MHz, 5.5 ¥
FONC4, 10 MHz,3.3 V¥
FONCH, 10 MHz,5.0 V¥ 3 :
VOH1 /3 V| 2.9 3. 0 9 .01 | G
VOH3 vVl 5.4 5. 0 i 0 ]
YOHS Vi 3.7 4. .02 0z 02
YOH7 V] 3.8B5 = ) .04 .03
YOL1 vy 1} ¥ 0 0
VOL7 v 0 54 56 41
IIH na a 0 ] o
IIL nAl -1004¢ 4] o 0
ICCL uA 1] a 157 | £.6
ICCH uh 0 0 287 i 1.4
TPLH1 ng. 0 .17 18 {: .16
TPHL1 NS [V} 12 A3 f 15
TPLH2 ne 0 16 A7 F .14
TPBL2: ns 0 26 .26 .35
Note:

1/ The mear and standard deviation values were calculated cver

in this testing.
included in this rabla.

2/These are manufacturers” non-irradiated data sheet specificarien limits.
irradiation limits were provided by the man
3/ No significant variation was cbservaed

Yhe control samples remained con

Additional data are available on regquest,

4/The originally scheduled step was the 100°C
were Irradiated to an addizional 40 krads due

ufacturer at the time the togts were performed.
in VOH or VOL during irradiaticn and annealing.

- -

No post-

the eight parts trradiated
stant throughout the testing and are not

annealing at this point. However, the parts
i0 aperator error,
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